REMARKS 

By the present amendment, 1 to 4, 7 and 9 are pending in the application. 
Claims 1 to 4 are independent claims. 

Claim Amendments 

Independent claims 1, 2, 3 and 4 have been amended to clearly specify that the 
oil country tubular goods of the present invention have only bainitic ferrite or bainite alone or 
in combination. 

This is supported in the specification, e.g., at page 17, line 30 to page 18, line 
1. Note that page 18, line 1 discloses that this claimed microstructure is "100%" by 
observation with an optional microscope. 

Note that the term "comprised" has also been deleted from the last paragraph 
of independent claims 1, 2, 3 and 4. 

mi 

Claims 1 to 4, 7 and 9 were rejected under 35 U.S.C. §103(a) as being 
unpatentable over U.S. Patent No. 4,772,771 in view of U.S. Patent No. 6,245,290. 

Claims 1 to 4, 7 and 9 were rejected under 35 U.S.C. §103(a) as being 
unpatentable over Japan No. 6-184693 (406184693) or U.S. Patent No. 6,245,290. 

The rejections, as applied to the amended claims, are respectfully traversed. 
The Present Invention 

The present invention provides oil country tubular goods excellent in collapse 
characteristics after expansion, where the oil country tubular goods consisting essentially of , 
bywt%,C: 0.03 - 0.3%, Si: 0.8% or less, Mn: 0.3 - 2.5%, P: 0.03 or less, S: 0.01% or less, 
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Nb: 0.01 - 0.3%, Ti: 0.005 - 0.03%, Al: 0.1% or less, and N: 0.001 - 0.01%, and the 
balance Fe and unavoidable impurities, characterized in that a ratio of collapse pressure after 
expansion and collapse pressure before expansion is in the range of a/b: 0.85 to less than 1 .0, 
where 

a: collapse strength (MPa) after expansion 10 to 20% and b: collapse 
strength (MPa) of unexpanded steel pipe of same dimensions as steel pipe measured for a, 

said oil country tubular goods have a hot rolled structure having a low 
temperature transformation phase of only bainite ferrite or bainite alone or combined. 

Patentability 

U,S. Patent No. 4,772.771 ("VS '77V') 

The Office Action takes the position that the '771 patent discloses an electric 
seam welded steel pipe for oil-well use having good resistance to collapse pressure and 
souring, and further discloses a similar steel pipe composition and production process. 
Applicants respectfiiUy disagree. 

In the '771 patent, a hot-rolled steel plate is quenched, and coiled below 250"^. 
Then, the plate is formed into pipe, and then tempering is carried out on the thus formed pipe. 
Therefore, the obtained metallic structure of the pipe of the '771 patent contains tempered 
martensite , which is quite different metallic structure of the present invention. On the other 
hand, according to the present invention, although a hot-rolled steel plate is coiled below 
300°, the steel pipe of the present invention does not contain martensite. It is submitted that 
there is a big difference between the cooling rate of the '771 patent and that of the present 
invention. 
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Regarding quenching, the '771 patent clearly discloses that 'TsText, the cooling 
conditions following the hot rolling will be described. For the purpose of quenching the 
steel, the cooling rate should be as high as possible." (Column 2, lines 38 - 40). Attached 
hereto as Attachment A is Metals Handbook Ninth Edition, Volume 4, pages 33-43. "Metals 
Handbook Ninth Edition" (page 34) discloses that a main object of quenching is to form 
martensite structure in the steel. Therefore, the quenching rate should be as high as possible. 
Accordingly, a metallic structure obtained by '771 patent is definitely tempered martensite as 
a main phase. 

On the other hand, the metallic structure obtained by the present invention is 
only one or more of a bainitic ferrite or bainite structure. This metallic structure of the 
present invention can be obtained by a slow cooling rate which is slower than a quenching 
rate. Metals Handbook (Attachment A) discloses that if the cooling rate is slower than the 
quenching rate, bainitic structure can be obtained. This is clearly seen on page 33, Fig. 3 
(relationship between the cooling rate and metallic structure to be obtained) in Metals 
Handbook. The cooling curve A represents the '771 patent and obtains martensite structure. 
On the other hand, the cooling curve B represents the present invention. As mentioned 
above, the cooling rate according to the present invention is much slower than the quenching 
speed (rate) = curve A in Fig. 3 at page 33 of Metals Handbook in order that the present 
invention has a bainitic ferrite or bainite structure. Therefore, the present invention is 
different from the technology disclosed or suggested in the '771 patent in the point of the 
cooling rate after hot-rolling and the metallic structure of the oil coimtry tabular goods. 

Although the Office Action asserts that both of the processes are similar based 
on the description on page 16 of the present specification, the description on page 16, lines 
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1 1 - 25, discloses a quench and temper for the welded parts, not that of the entire pipe. 
Therefore, the metallic structure of the pipe defined in the present invention does not exhibit 
a martensite structure. 

U.S. Patent No, 6,245.290 (^*US ^290) 

The technology disclosed in the '290 patent relates to a high-strength steel 
having excellent toughness throughout its thickness. However, in US '290, as the Office 
Action recognizes at page, paragraph 7, the metallic structure of US '290 is bainite and 
martensite . The present invention excludes a martensite structure. Therefore, the '290 patent 
is different from the present invention. 

Japan No. 6-184693 ("US *693") 

The technology disclosed in the '693 patent relates to a Mo type ultra high 
strength electric resistance welded tube produced by quench-and-temper treatment and 
specifies finish rolling and cooling temperature. However, as the Office Action recognize at 
page 3, paragraph 7, the metallic structure of JP '693 is bainite and martensite . The present 
invention excludes a martensite structure. Therefore, the '693 patent is different from the 
present invention. 

It is therefore submitted that independent claims 1 to 4, and all claims 
dependent thereon, are patentable over US '771, US '290 and/or JP '693 taken alone or in 
combination. 
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CONCLUSION 

It is submitted that in view of the present amendment and foregoing remarks, the 
application is now in condition for allowance. It is therefore respectfully requested that the 
application, as amended, be allowed and passed for issue. 

Respectfully submitted, 
KENYON & KENYON LLP 




By John J. Kelly, Jr. 
Reg. No. 29,182 



KENYON & KENYON LLP 

One Broadway 

New York, NY 10004 

212-425-7200 
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Fig. 3 Transformfltion dHagrcmts and cooling curves for S^Q 
steel. Indicating tho trpnsformofion off oostenite to other 
consH^nents cts a fonctien of cooling rote 
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used, to avoid soakixig or the necess^ 
for a protective atmofipliere. A hxb. 
speed recorder is used for plotting t4xn- 
perature clm&s^^ ^ measured bpr one 
or more thermocouples embedded in 
the test piece. The restUting time-tezn- 
peratuxe curve indixates tk» heat 
trazxsfer cliaracteriBticB of tW quench- 
ing fluid. / 

The typical surfexre and/enter cool- 
ing curves shown in Pig. 2r graphically 
describe the four stages omeat transfer 
from a hot solid to a coHi liquid* 

Stage A' in Fig. 2^ illustrates the 
first effects of immemon. SomotimeB 
called the ^^initial Uq&id contact stage", 
this stage is characterized by the to- 
xaation of vapor htibUes that precedes 
the establishmenCof an enveloping va- 
por blanket SSi^ge A' lasts for only 
about 0.1 s anfli ifi relatively unixnpor- 
tant in the e/aluation of heat transfer 
characterist;^* It is detectable only 
when extrediely sensitive equipment is 
usedf and it can&.ot be detected when 
the liquid' is viscous or contains en- 
trained g^es, or when the bath is oper- 
ated at Jremperature near the boiling 
point of the liquid. 

Stage A/ called the '"vapor blanket 
coohaSg stage", is characterized by the 
I'emenfrost phenomenon — namely, the 
fo5ination of an unbroken vapor blan- 
ket that suirounda the test piece. It 
pccurs when the supply of heat &om the 
surface of the test piece exceeds the 



amount ofheat needed to fiirm the max- 
imum vapor per unit area of the pie^e. 
This stage ia one of slow oooling»/4>e- 
cause the vapor envelope acts a6 an 
insulator and cooling occurs principally 
by radiation througji the vapor film. 
This stage is not detectable in ^queous 
solutions of nonvolatile solutes (at 
about 6% concentration) suchf as potas- 
sium chloride, lithium chloridei sodium 
hydroxide or sulfuric acid. Cooling 
curves for these solutions start inunedi- 
ately with sta^ / 

When (a) saturated s^utions of bari- 
um hydroxide, calcimn hydroxide or 
other sHgJitly soluble materials, (6) 
solutions containing finely dispersed 
solids, or (c) coUoid^tl solutions in water 
are usedi films are^posited on the test 
piece during the A stage, which results 
in the prolongatifon of both the A and C 
stages. This condition usually causes a 
more violent .ssietion in stage B. Solu- 
tions of sotne colloids or g^ls, such as 
polyvinyl alcohol, gelatii^ soap and 
starch (bu/ not water glass)« form an 
envelope /f gel outside the vapor blan- 
ket formed in stage A The presence of 
this gel^^velope prolongs the A sta^e 
and syicceeding stages, 

Stjfge B/ the "vapor transport cool- 
ing^tage'', which produces the highest 
ratTof heat transfer, begins when the 
tepiperature of the surface metal has 
bfeen reduced somewhat and the contin- 
jious vapor film collapses; violent boil- 



ing of the quenching Hquid then occuzs 
and heat is removed from the metal at a 
very rapid rate, largely as heat of 
vaporization. The boiling point of the 
quenchant determines ^e conclusion 
of this stage. Size and ^ape of the 
vapor bubbles are important in control- 
ling duration of stage B, as weU as'the 
cooling rate developed within it. * 

Stage C is called the ""Hqiiid CQoUng 
stage"; the coolmg rate in tiiis stage is 
slower than that developed in stage B. 
Sta^ C begins when the tempei^tuxe 
of the met^ surfisice ia reducedf to the 
boiling point (or boiling range/ of the 
quenching liquid. Below this tempera- 
ture, boiling stops and slow! cooling 
takes place thereafter by o^duction 
and convection. The di£6eren<S6 in tem- 
perature between tilie boilink point of 
the liquid and the bath temperature is 
a major factor influencing |he rate of 
heat transfer. Viscosity Clso afifects 
cooling rate in stage C S 

Significance of Coolmg Curves* 
intxe same mechanism i^ involved in 
cooling a test piece ta evaluate a 
quenchant as is involve^in quenching 
an actual part in a heat treating opera- 
tion. For ysll or any sel^^d portions of 
the curve";^ cooling curare information 

ran 

be translated into/woUng rate (in 
degrees per second), #if desired, AL- 
thi>ug^ a cooling cur^ relates on^ to 
the size and materiaffof the test piece, 
the thermocouple lo£&tion, and condi- 
tions of the quenching liquid under 
which a test was ^erfonned, cooling 
curve data developed under one set of 



ranslated to other 
i to H-values, by 
; transfer fbrmu- 



conditions can be ^ 
conditions, as weljj 
the application 
las. 

Agitation is/ externally produced 
movement of th^qiienching liquid rela- 
tive to the part,^ either by stirring the 
liquid or movi^Rg the part, or both in 
combination. 'EtSs activity has an ex- 
tremely impt^rtant influence on the 
heat transfer characteristics of Ihe 
qnxenching liduid. It causes an earlier 
mechani<^ Siforuption of the vapor 
blanket in 6(age A and produces small- 
er, more frequently detached vapor 
bubbles diirixig the vapor transport 
cooling staj^e (stage B). It mechanically 
disrupts £ dislodges gels and solids, 
whether &ey are on the sur&ce of the 
test pieci or suspended at the edge of 
the vapdh blanket, thus producing fest- 
er heat &an8fer in liquid cooling (stage 
C). In sAdition to the above effects, agi-« 
tationldso brinp cool liquid to replace 
heat-laden liquid. 
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Temperature o* QuenehonK Th^ 

temperature of tlie liquid may marked- 
ly affect its ability to extract heat. As 
aa example, water temperature id very 
important because it loses its cooling' 
power as it approaches its boiling poi^L 
In oil, this e£&ct is not pronounced 
because oil becomes less viscoua^tlie 
tenaperature is increased. This '^thin- 
rirag" of the cdl offsets the tezkiperature 
rise by a substantial amoi ^ 

Workpiece TemR^rafrure, la- 

crea fifng the temperarfixre of the test 
piece has relatiyelj/little effect on its 
ability to trajisfer/heat to the quench- 
ant. The rate ^heat transfer may be 
increased siimffly because a greater 
temperatore/^diderence exists. The 
most notic^le change in ability to 
transfer hiat probably comes from the 
more r^id oxidation of the sur&ce of 
the te^ piece at higher temperatures. 
Thi^'&an eitiier increase or decrease the 
heeCt transfer ability, depending on the 
tmdcness of Hie oxide developed. 



Metallurgpical Aspects 

steel is quenched to control the 
trans<btmatLon of austenite to desired 
microcox:istituents. The microstructures 
that may be secured are indicated in 
Fig. 3. Martenaite is the as-quenched 
microstructure usually desired. Aa in- 
dicated by curve A in Fig, 3, to obtain 
the maxiTmim amount of martenslte 
the cooling rate must be fast enough to' 
avoid the nose of the time-temperature 
transformation CTTT) curve of the steel 
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being quenched. If the cooling rate is 
not f ast enough to zznss the nose of the 
TTT curve (curves B, C and D in Fig. 3), 
some transformation to bainite, pearl- 
ite or fisrrite will take place> with a cor- 
responding decrease in the amount of 
martex^ite formed and the hardness 
developed. 



ability. The maidmum hacdfiess ob- 
tamable in a steel quensttSa at a suffi- 
cient rate to avoidjWnose of the TTT 
cunre dependsi>ri^e carbon content. 
The cooling^Fate (quenching efficiency) 
nece^^jy^o obtaina fuUy martensitic 
s^y^we depends on the hardenability 



